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Consider the convex body K in lP with volume V. The floating body Ka of K is the inter- 
section of all halfspaces whose defining hyperplanes cut off a set of volume A < V/2 from the 
set K. If A denotes the set of all (c,t), < E lP, t E lw such that V{a: E K 1 (z,E) 2 t} = A, then 
define 6 = A/V, and 
K6= f-j {&Xn)(z,<)5t}.. 
(EJ)EA 
The floating body is a convex set as it is formed from the intersection of halfspaces. For interest- 
ing historical comments concerning the floating body and additional literature citations, see [l, 
p. 3371. Relationships between the convex floating body, Gaussian curvature and a&e surface 
area, and polyhedral approximations are developed in [2-41. 
For numerical purposes it, is convenient to redize the convex body K in polytope form. Let 
Pm denote a spatial convex polytope with volume V = V(P,) represented by its extreme points 
Ai = (xi,yi,zi), i = l,..., m, 
Pm = {&,&,...,&n). 
For a given value of d = A/V, 0 < 6 < l/2, associated with Pm is the unique convex floating 
body (Pm)& 
pnl - (%)6. 
To construct the floating body of a convex polytope, consider the direction defined by u E S2, 
where S2 is the unit sphere, and let n(u) denote the halfplane with normal vector u. Define ?ra(u) 
as the halfplane that cuts off the volume A from P,,,, and denote na(u)+ as the corresponding 
halfspace that includes the partitioned set of volume V - A. The construction of the convex 
floating body (Pm)6 proceeds in three steps. 
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Figure 1. The convex floating body (P~o)a for 40 = ((0,0,0),(0,4,0),(2,4,0), 
(4,2, o), (4,0, o), (4,0,4), (4,2,4), (2,4,3), (0,4,2), (o,o, 2)) and 6 = 1/3,1/5,1/10. 
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Figure 2. The volume V((Plo)a) and surface area SA((Plo)a) functionals of the 
convex floating body (Plo)a. 
Input: Pm, 0 < b < l/2. 
output: (P&. 
Step 1. For the direction u E S2, determine ~6 (u). 
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Step 2. Vary u E S2, recompute ?r6(u), and store ~FJ(u)+. 
Step 3. From the stored list {~s(u)+,u E S2}, form 
(~4, = n Ka(U)+. 
?&ES= 
The construction of T&(U) which subdivides the polytope in the desired manner is determined in 
an iterative manner using a standard numerical bisection procedure. A grid over the unit sphere 
is used in a discrete setting to approximate the continuous coverage of u E S2. 
Figure 3. The convex floating body (Plz)~ for P12 = {(O,O, 0), (0,5,0), (5,10,0), (9, 
9, O), (l&3, O), (8, 0, O), (0, 0,4), (0,5,4), (9,9,4), (l&3,4), (g,O, 4), (9,5,0)1 and 6 = 
l/3,1/5,1/10. 
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Figure 4. The volume V((P12)a) and the surface area SA((&)a) functionals of the 
convex floating body (&)a. 
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Two examples illustrate the construction of the convex floating body and parametric variation 
of 6. 
EXAMPLE 1. PlO = {co, 0, oh (0,4, oh c&4, oh (4,2,0), b&o7 oh (4$,4), (4,% 4), @4,3), @,4,2), 
(0,0,2)). 
In Figure 1, the convex floating bodies for PRO are shown as a function of S, for S = l/3,1/5, 
l/10. The volume of the associated bodies (P~o)s are V((PIO)~,~) = 1.8, V((PIO)~,~) = 7.0, 
V((P~O)~,~~) = 18.4. In Figure 2, the volume and surface area functional of (&)a is depicted. 
EXAMPLE 2. & = {(O,O, O>, (0,5, O), (5,107 O), ($9, O), (12,3, O), (8,0,0), (0,0,4), (0,5,4), (9, 
%4), (12,3,4), (8,0,4), (915,O)). 
In Figure 3, the convex floating bodies for P12 are shown as a function of 6, for 6 = l/3,1/5, 
l/10. The volume of the associated bodies (&)a are V((P12)1p) = 22.6, V((P12)1,5) = 95.4, 
V((P12)l,lo) = 291.7. In Figure 4, the volume and surface area functional of (P12)6 is depicted. 
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